Background: Unlike developed countries; higher socioeconomic status (SES, education, and 28 wealth) is associated with hypertension in low and middle-income countries (LMICs) with 29 limited evidence. We examined the associations between SES and hypertension in Nepal and 30 the extent to which these associations vary by sex and urbanity. The body mass index (BMI) 31 was examined as a secondary outcome and assessed as a potential mediator. , using a multistage stratified 34 sampling technique. Participants aged 15 years or older from selected households were 35 interviewed with an overall response rate of 97%. Main outcomes were hypertension and 36 normal blood pressure defined by the widely used Seventh Report of the Joint National 37 Committee (JNC 7), and the American College of Cardiology/American Heart Association 38 (ACC/AHA) 2017.
of consumer goods they own. Secondly, to get the wealth quintiles, the distribution of scores 159 was divided into five equal categories named as poorest, poorer, middle, richer, and richest. 160 Education was an ordinal measure of self-reported levels of education, which was grouped into 161 four different categories (no education/preschool, primary, secondary, and higher education) 162 in the NDHS 2016. In our study, the SES measures were not indexed for two main reasons. The BMI was used in the study as both continuous and categorical variables. We followed both 171 the South-Asian specific and global definition of BMI.
172

Statistical analysis
173 174
Our primary statistical analyses assessed the sex and urbanity stratified associations of 175 educational levels and wealth quintiles with blood pressure outcomes using both the 176 measurement-only and medical definitions ( the stratified analysis to identify differences in hypertension by sex and urbanity.
181
We further tested whether BMI mediates the associations between SES and blood pressure 182 outcomes (medical). There were two general approaches to testing mediation models. The first 183 approach was the "reduction-in-estimate criterion" approach ( were also assessed to observe differences in overweight/obesity by sex and urbanity.
202
To examine the associations between SES and hypertension, all potential confounders for each 203 predictor were selected using prior knowledge and directed acyclic graphs (DAGs) to avoid the 204 ' if not stated otherwise, especially when we assessed associations between hypertension/normal 208 blood pressure and SES. However, similar analyses for 'measurement only' outcome of Of 13,436 participants, 7,790 (58%) were women, and 5,645 (42%) were men, with a mean 222 age of 40.7 (SE ±0.10) years (Table 2) . More than half (61.1%) of the population lived in urban 223 areas with no significant sex difference. About 40% of the population had no education, and 224 men were more likely to be educated than women at each level of education (p <0.001). Men
225
were also more likely to be wealthier than women were (p <0.0001). A similar trend was found for employment status where men were about 24% higher in 229 employment status than women were (p <0.001). Mean BMI was significantly higher among 230 women (22.28 vs. 21.08; < 0.001) compared with men. Men were more likely to be exposed 231 to secondhand smoking (p <0.003) compared with women. between SES and hypertension were significant and were different by sex and urbanity (S1-4 have normal blood pressure compared with people in low SES (S1-4 Tables). (In a table format as supplementary data, S1 Table) 264 (In a table format as supplementary data, S2 Table) . may have a mediation effect on the association between SES and blood pressure outcomes.
232
Prevalence of hypertension by sex and urbanity
298
Similar analyses were also performed for normal blood pressure (medical) [S7 Table] .
299
Mediation Analysis: Body Mass Index 300 We formally tested the mediation effect of BMI on hypertension (medical) and SES as well as 301 presented the unstandardized path coefficients (standard errors) and indirect effect (mediation)
302
of BMI with bias-corrected 95% CI (Fig 3) . A statistically significant mediation effect was 17 303 observed for education (Coef. 0.04 95% CI: 0.03 to 0.05), which was substantially larger than 304 the direct effect (Coef. -0.16 95% CI: -0.19 to -0.14). The proportion of the total effect that is 305 mediated was about -0.31, which was also substantial. BMI also had mediation effect (Coef. 306 0.07 95% CI: 0.06 to 0.08) in the association between wealth quintiles and hypertension 307 (medical), with 91% of the total effect (of wealth quintiles on hypertension) being mediated 308 (by BMI). It was substantially higher than the direct effect (Coef. 0 .01 95% CI: -0.02 to 0.03). Sensitivity analyses 316 We conducted sensitivity analyses that assessed the associations between SES and analyses produced estimates and trends that are very similar to those for primary analyses, 320 which reinforce our findings that increasing SES is associated with an increased likelihood of 321 having hypertension, which differed by sex and urbanity.
322
Our sensitivity analyses constructed nested logistic regression models for the associations 323 between blood pressure outcomes (medical) and SES that progressively adjusted for age, sex, 324 urbanity, marital status, exposure to second-hand smoke and BMI (Table 4, S7 Table) . The 325 estimates and trends reinforce our primary findings.
326
For our secondary outcome, we examined the associations between SES and BMI using two 327 different approaches. Firstly, we conducted sex and urbanity stratified analyses for SES and 328 both global and South Asia specific categories of BMI (S5-7 Fig; S5 Table) . We also tested 329 BMI as a continuous variable in association with SES due to the low prevalence of obesity (S6 330   Table) . These results supported that the likelihood of being overweight/obese increased with 331 increasing level of SES, which also differed by sex and urbanity. Our study, including 13 436 people from a nationally representative survey, demonstrated that 336 increasing levels of SES (education and wealth) were positively associated with an increased 337 risk of having hypertension in Nepal, with strong evidence that men were more likely to be 338 hypertensive than women. These associations also vary by urbanity. Our novel finding is that 339 BMI partially mediated the associations between SES and hypertension in the context of 340 LMICs. We found these results were comparable for both the JNC 7 and the ACC/ AHA 2017 341 guidelines.
342
Established evidence suggests that risk factors for CVD, including hypertension, are highly 343 prevalent in low SES group in developed countries. 12, 23 In contrast to this evidence, our study 344 shows that the prevalence of hypertension was greater among people with higher SES groups, 345 which is consistent with recent studies conducted in LMICs, 24-26 particularly in South Asia. 15, 27 346 Substantial differences between male and female were observed in the association between 347 SES and hypertension, which is consistent with previous studies in developed countries. 15,28,29
348
In line with these studies, our study observed that increasing levels of education and wealth 349 quintiles have a positive association with higher likelihood of BMI both in men and women.
350
Hence, we formally tested the mediating roles of BMI in the association between higher SES The veracity of our findings is contingent on replication with longitudinal data and more 368 comprehensive assessments of SES.
369
To the best of our knowledge, this is the first study found mediating roles of the modifiable Along with these novel contributions and methodological strengths, some limitations may also 380 be considered with the interpretation of the results. We were not able to assess the causality of 381 the associations between SES and hypertension due to the cross-sectional nature of the data.
382
Our measurement of SES omits an indicator of employment status which should be assessed 383 in detail in further research. Blood pressure measurement error may occur due to the quality of 384 medical staff training in various regions of Nepal even though an automatic device for BP 385 measurement had been used. Finally, we were not able to assess the gender inequalities in 386 access to medications use due to the insufficient information.
387
Conclusions
388
In conclusion, higher SES was positively associated with the higher likelihood of having 389 hypertension in Nepal according to both JNC7 and ACC/AHA 2017 guidelines. All of the 390 observed trends were more pronounced in men than in women, and there was evidence of 391 differences in these trends between residents in rural and urban areas. The association between 392 higher SES and hypertension was mediated by BMI, which may help to explain broader 393 socioeconomic differentials in CVD and related risk factors, particularly in terms of education 394 and wealth. Our study suggests that the mediating factor of BMI should be tackled to diminish 395 the risk of CVD in people with higher SES in LMICs. 
